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(57) A head is provided with a driving signal line hav- 
ing a driving terminal tor receiving a driving signal sent 
from an apparatus to the head, and an Identification ter- 



minal. The driving signal line is electrically connected to 
the identif ication tenninaL With the use of the driving sig- 
nal line and the identification terminal, the head is iden- 
tified. 



FIG. 2 
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Descrtptioh 

BACKGROUND OF THE INVENTION 

Field of the Invantion 

[0001] The present invention relates to recording 
heads and other typos of heads used for recording ap- 
paratuses, and more particularly, to a recording head 
having a function for Identifying the recording hoad, a 
reconHing apparatus having the recording head, a meth- 
od for Identifying the recording head, and a method for 
giving Idenilflcatlon inforrnat/on to the recording head, 

Deschption of the Related Art 

[0002] The present Invention can be applied to appa- 
ratuses such as a prtnter. a oopying machine, a facsimile 
machine having a communication system, arid a word 
proceesor having a printer all of which perform recording 
onto recording madia, such as paper, thread, fiber, cloth, 
leather, metal, plastic, glass, wood, and ceramics. Tho 
present invention can also be appiied to industrial re- 
cording apparatuses complexiy combined with various 
procasBing apparatuses. 

[D0Q3] "Recording" in the present invention means 
not only giving an meaningful Image such as a character 
or a figure to a recording medium, but also giving a 
meaningless Image such as a pattern to a recording me- 
dium. 

[0004] Conventional recording apparatuses are con- 
figured such that various recording heads and scanner 
heads can be replaceably mounted, to respond to varl" 
ous demands. As an e^mple of such an apparatus, by 
preparing a scanner unit for optically reading the original 
in substantially the same shape as a recording head and 
using it instead of a printing head, a recording apparatus 
Is used not only for recording but for reading the original. 
A recording apparatus can also be used for recording 
with different image quality by mounting another head 
having a different type of ink. 

[0D05] in another example, to compensate for disper- 
sion In manufacturing nacording heads, the best driving 
condition of a rocordlng haaci is stored In the recording 
head when it is manufactured, and a recording appara- 
tus automatically reads and identifies this driving condi- 
tion to automatically set it. 

[0006} In yetanother example, to reduce cost by using 
common components In the heads corresponding to a 
plurality of recording apparatuses, the heads are man- 
ufactured in similar shapes. In this case, It is necessary 
to identify cech head so as not to mount an orronoous 
head to each recording apparatus. 
[0007] To respond to various demands such as those 
described above, it is demanded that a recording head 
be provided with means for Identifying more types of re- 
cording heads. 

[0008] Various methods have been used to satisfy 
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, such a demand. In a first method, a plurality of Identifi- 
cation tenrnlnais are provided as terminals for electrically 
connecting a recording apparatus to a recording head, 
each of those terminals Is grounded or connected to a 
^ power supply according to the type of the corresponding 
recording heads, and the recording head is identified by 
a low-level signal or a high-level signal, in this method, 

• recording heads of the n-th power of 2 can be idenilfiad 
by providing *'n" terminals. 

10 [0009] In this method, however, many contacts are 
needed to identify many recording heads. This not only 
Increaaes the cost of a recording head and a printing 

• apparatus, but also reduces reliability as the number of 
contacts Increases. 

15 [0010] In a second msThod, electrically muiii-iovel 
conditions are used in order to Identify a plurality of 
states at one contact, in the simplest method, a resistor 
Is provided for a recording head and tho resistance 
thereof ia read by a recording apparatus to Identify the 
so head. 

[0011] In this method, although an identification resis- 
tor needs to bo provided for a recording head, since It ' 
cannot be implemented just by the pattern of a contact, 
the cost increases, in addition, with dispersion of the 
contact resistance of a contact being taken into account. 
It is Impossible to largely Increase the types of recording 
heads'which can be identified. Furthermore, a recording 
apparatus needs to have not only just a logic circuit but 
also an expansive circuit such as an A-D converter 
30 [0012] A third method uses serial data transfer. In this 
method, a circuit which implements serial transfer Is pro- 
vided for a head. A memory area for identification data 
is kept in the head and the data Is transferred to the re- 
cording apparatus. 
35 [0013] With this method, since any large amount of 
identification information can be transferred just by pro- 
viding three terminals, one for the start pulse of serial 
tiBnsfer^ a clock terminal, and a data terminal, in addition 
to usually required terminals, such as the ground term!- 
40 nal and the power-supply lemiinal, a number of heads 
can be identified with this number of terminals. However, 
because these three temninals are positively required 
and a serial transfer circuit for identification information 
is also needed inside the apparatus, the cost thereof in- 
43 creases, 

[0014] in any of me above methods, a number of ter- 
minals are required to give a large amount of Identifica- 
tion lnfomnatlor> to the head, the cost increases, or reli- 
ability Is not assured. 

so 

SUI^MABV OF THE INVENTION 

[0015] Accordingly, it is an object of th© present inven- 
tion to provide a head having a low-cost, highly reliable 
S5 idGntificatlon mothod In which a number of Identification 
terminals are not required and one identification termi- 
nal indicates a numt^er of states, an apparatus having 
the head, the head identification method, and a method 
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tar giving identification information to Ihe hi?ad. 
[001G] Another object \& to provide a head having 
many types of ident^icatk)n infonDatlon. which can be 
easily mass-produced. 

[001 7] O ne of the foregoing objects is achieved in one 
aspect of the present invention through the provision of 

a head detachably mountad on an apparatus and driv- 
en, including; a drh/ing signal line having a driving ter- 
minal for receiving a driving signal of the head fn^m the 
apparatus; and a head identification temninal, wherein 
the driving signal line is electrically connected to the 
head identification terminal, 

[001 8j One of the foregoing objects is achieved in an- 
other aspect o\ the present invention through tho provi- 
sion of a recording head tor recording with the use of a 
plurality of recording elements. Including: decoding 
means for receiving a signal from the outside of the re- 
cording head, for ouiputting a laiiger number of signals 
than the number of the received signal uccording to the 
received signal, and for driving the plurality of recording 
elomants according to the output signals; and a circuit 
for identifying the type of the recording head, wherein 
the circuit for identifying the type of tho recording head 
Is connected to any of tho output signal linos of tho de- 
coding means. 

[001 9] One of the foregoing objects is aohievad in yet 
another aspect of the present invention through tho pro- 
vision of an apparatus which can dotachably mount a 
head and drive the haad, including: a head provided with 
a driving signal line having a driving temr^inal for receiv- 
ing a driving signal of the head from the apparatus and 
a head identification terminal electrically connected to 
the driving signal line; and driving-signal supplying 
means for sending a driving signal to the driving signal 
terminal. 

[0020] One of ttie foregoing objects is achieved in still 
another aspect of the present invention through the pro- 
vision of an apparatus which can detachably mount a 
recording head and drive the roconding head, Including: 
decoding means for receiving a signal from the outside 
of the recording head, for outputtlng a larger number of 
signals than the number of the received signal according 
to the received signal, and for driving a plurality of re- 
cording ©Icmenls according to the output signals; the 
recording head connected to any of the output signal 
lines of the decoding means: and driving-signal supply- 
ing meEins for sending a driving signal lo the recording 
head. 

[0021] One of the foregoing objects is achieved in a 
further aspect of the present invention through the pro- 
vision of a method for giving Identification information to 
a hoad. including the step of: cutting at io^st a pari of a 
plurality of -patterns used for connecting in a head an 
idonlification terminal to a driving signal line having a 
driving terminal for receiving a driving signal of the head 
from an apparatus. 

[0022] One of the foregoing objects is achieved in a 
stni further aspect of the present invention through the 



provision of a head idontlflcatlon method for identifying 
a head which includes an idonttfication terminal and a 
driving signal line having a driving terminal for receiving 
a driving signal of the head from an apparatus, wherein 
s a signal is sent to the driving terminal of the head; and 
the head Is Identified according to the signal read from 
the identiricatlon terminal 

[0023] One of the foregoing objects is achiovod in a 
yet further aspect of the prosont invention through the 

10 provision of a record)ng-head identification method for 
identifying a recording head, wherein decoding means 
Is provided, for receiving a signal from the outside of the 
recording head, for outpuning a larger number of signals 
than the number of the received signal according to the 

T5 received signal, and for driving a plurality of recording . 
elements according lo the output signals; a signal input 
to the decoding means any of whose output signal lines 
is connected to a circuit tor Identifying the type of the 
recording head is changed; and the output signal corre- 

£0 spending to the input signal, obtained from the circuit tor 
identifying the type of the recording head is detected to 
identify the type of ihe recording head. 
[0024] According to the configurations described 
above, without providing a spocial cirouitr such as a 
rnemory or a serial-transfer circuit for Identification in- 
lormaTlon, for a head, a head which allows many types 
of heads to be identified by the use of driving signal lines 
provided In advance fortha head, and an apparatus hav- 
ing the head are pmvidsd. 

30 [0025] In the above method for identifying a head, 
many heads can be easily identified by sending a drive 
signal through a drive signal line and monitoring the out- 
put signal of an identification tenrninal. 
[0026] In the above method for giving Identification In* 

3$ formation to a head, since identification information is 
given to a head In which a driving signal line and an Iden- 
tification terminal are connected by a plurality of pat- 
terns, just by electrically cutting a part of the plurality of 
pattems, identification information can be easily gh/en 

^0 at a low cost. 

[0027] According to each configuration and method 
described above, since a signal sent to a head and de- 
coded is used to idenBiy the type of the head, many 
heads are easily Identified without a iarge change in cir- 
cult, 

[0028] in addltioni since a plurality of recording qIo- 
ments, decoding means, and a circuit for identifying the 
type of a head are mounted on the seme element sub- 
strate, even a head which allows a plurality of heads to 

so be identified can be made very compact al e low cost. 
[0029] As doscribed above, according to the present 
invention, a very large number of units can be idontifiod 
without providing extra contacts for identification. As a 
result, a number of optional products can be imploment- 

S5 ed without reducing rellabttity and without making an ap- 
paratus to a large scale at a low cost. 
[0030] According to the present Invention, with a driv- 
ing signal tine being electrically connected to an idsnti- 
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ficatlon terminfil. a number of heads can be identified 
with a low number of tenninals. 
[0031] Head identification information can bo given to 
a haad juBt by cuttind a pattern connecting a driving sfg- 
nai line to an identification termfnaK and a iow-co&t head 
can be manufaciurod rn a simple manufacturing proc- 
ess. 

BRIEF DESCRIPTION OF THE PRAWiNGS 
[Q032] 



to 



Fig. 1 Is an outlined structural view of an Ink-Jet re- 
cording head according to the present invention. 
Pig. 2 is a view used for describing connections be- i^ 
twaen an apparatus body and an Idantificatjon cir- 
cuit of a head. 

Fig. 3 Is & view showing an arrangement of connec- 
tion terminals (press-fit pad). 

Fig. 4 is a view showing an equivalent circuit on an so 
elsment base member according to the present in* 
ventlon. 

Fig. 5 is a view used for describing pattern cut con- 
ditions in an Identiricatlon circuit. 
Fig. 6 is a vfow showing output resutts obtained ^ 
when a signal is sent to the identification circuit four 
times. 

Fig. 7 is a view showing another equivalent circuit 
- on an element base msrtiber according to the 
present invention. so 
Fig. B is a view used for describing a circuit config- 
uration of a main section on an element t>ase mem- 
ber according to the pre&ant invention. 
Fig. 9 Is a flowchart of a head identification se- 
quence according to the present invention. ss 
Fig. 10 is a view used for describing another head 
Identification circuit according to the present inven- 
tion. 

Fig. 11 is a perspective view of a recording appara- 
tus according to the present invention. 

DESCRIPTION OF THE PREFERREO 
EI\/1B0DIMENTS 



[0033] Embodiments of the prosom invention witi be 
described below by referring to the drawings. "An ele- 
ment base member used below does not indicate Jusl 
a basa member made from a silicon semiconductor, but 
means a base member on which an element and a pat- 
tern are formed. 50 
[0034] "On an element base member" indicates not 
only "on the element base member^ but also at its sur- 
face and inside the element base member In The vicinity 
of its surface. 

[0035} "3uill-in" in the present invention does not ss 
mean an arrangement of elements on a base marnbcr, 
but means elements formed and manufactured as a unit 
on an ©lament base member tr\ ^ semiconductot'circuit 



manutacturing process. 

[0036] By referring to Fig. 1 , an outlined structure of 
an lni<-Jet recording head will be described below. 
[0037] On an elemenl base member 20. electrother- 
mal conversion elements 4 (haatflrs) for discharging Ink 
from discharge outlets 40 by the use of air btrbbles gen- 
erated by h©at caused by a received electric signal is 
an-anged in a plurality of columns. Each electrothennal 
conversion olemont is provided with a f^attem oiectrode 
3 for supplying an electric signal used for driving the 
elBctrothenmal conversion element. A driving signal line 
having a driving temninal. and an identification terminal 
(doscribed later and not shown in Fig. 1) are provided 
on The elemont base member 20. 
[0038] A path 41 for supplying InK to the cornaspond- 
ing discharge output 40 provided at a position opposing 
an electrothermal conversion element is also provided. 
A member 101 having grooves fs provided with walls 
used for fonming the ciischarge ouHsls and paths. The 
member 101 having grooves Is eonnectod to the ele- 
ment base member 20 to tonr^ a plurality of paths 41 
and a common liquid chamber 21 used for supplying Ink 
to the paths 41 . 

[0039]^ The element base member 20 in which an 
Identification circuit as well as the electrothennal con- 
version elomonts and pattern electrodes ara manufac- 
tured will bo doscribed in the following embodiments. 

First embodiment 

[0040] Fig. 2 is a view used for describing oonneciions 
between dn apparatus body and the identification circuit 
of a head according to an embodiment of the present 
invention. 

[0041] Fig. 3 shows an arrangement of press-fit pads 
serving as driving tenninals and Idontlfication termlnaJs 
for connection hetv/een the head in which the circuit 
shown in Fig. 2 is built and the apparatus t3ody. Since 
The head is provided with three element base members, 
three types of pads are prepared for a Datal terminal, 
a Data2 terminal, a HE tennlnal, an SHE terminal, a 
Rank tenr^inal. a Oil A tenriinal. and a Di2A tenninal, 
each for an A chip, a B chip, and a C chip. 
[0042] Rg. 4 is a logic diagram of an element base 
mem!:>er of the head In which the circuit shown in Fig. 2 
Is built-in the element base member. 
[0043] This bubble»jet printing head has two columns 
(SEGO to SEG2S5) of 128 heaters (segments). As de- 
scribed before, nozzles having paths and discharge out^ 
lots aro provided correspondingly to the heaters. When 
a number of nozzlos aro driven at the same time in such 
a head, which has a number of nozzles, since a very 
high current flows, it may causa a discharge problem 
due to a large voltage drop. Tharsfore. all the nozzles 
are divided into 1 6 blocks in this head and a block Is 
selected by four lerminafs, a BED terminal 10, a BE1 
terminal 11. a BE2 tenninal 12, and a BE3 terminal 13. 
Fig. 2 shows connections between an identflication ter- 
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minal 14 and these four driving signal lines. The present 
embodiment con'esponds lo an Identification number 2. 
[0044] When the head ts identified, signals are se- 
quentially sent through the SEC terminal 10» the BE1 ter- 
minal 11 , the e£2 terminal 12, and the &£3 terminal 13. ^ 
The type of the head Is Identified by the signals read 
from the identification tonninal 14. 
[0045] When an Input lerrDlnal in an identlflcaHon-ter- 
nnlnsl read unit of a primer body is pulled up. ihe identi- 
fication tenninal of the head is first read lo identify the 
head. Driving signals are sonl lo the BED to BE3 Isrmi- 
nals of the head conneoied to the idenllficqtion terminal 
one by one and Ihe Idenllficalion terminal is road ac- 
cordingly. When only one driving signal line is connected 
to the identlllcatlon lenninai. the state of the read Iden- 
trticaiion lemlnaJ Is always high, always low (when con- 
nected to a ground temrilnaj), or high only when a signal 
is sent to the connected driving signal line (when the 
driving signal line is connected). 
[0D46) Fig, S shows a relationship between identified- 
tion numbers and connection states of driving signal 
linee and the Identification terminal 14 of the head. It is 
understood from this tablo that all pattarns connecting 
the drh/ing signal linee and the; identification temninal arc 
cut (n the condition shown in Rg. 2, and it corresponds 
to the Identification number 2. 

[0047] When the pattern connecting the BE1 driving 
signal line to the identification terminal \& left and the 
other patterns are cut. the condition corresponds to an 
identification number 4. so 
[0048] Fig. 6 shov/s the outputs of the identification 
tenninal 1 4 obtained when a high-level signal is sequen* 
tially sent through the BED terminal lo the BE3 terminal 
in four different times. The identirication numbers corre- 
spond to those shown in Fig. 5. 35 
[0049] In the present embodiment, when signals are 
sent through all signal lines » high-level signals are ob- 
tained. This indicates that the head hastheldentlflcadon 
number 2. 

[0050] According to the configuraiion of the present 
invention, the types of the number of head driving signal 
lines which can be connected to the Identification tenm^ 
nal piue two can be Identified, without using a special 
circuit in the head. 

[QQ£1] When a partem on a primed circuit board Is 
used Tor connections benveentem^lnats, the logic circuit 
is unnecessary. Even If iho logic circuit is used, a com- 
mon pattern can bo used for different heads. If all termi- 
nals which can be connected to the identification termi- 
nal are connected in advance to the identllication lerml- 50 
nal through patterns, heads having various condllions 
can be ^afiily mass-produced at a low cost Just by cutting 
or removing b pan or all of the patterns. 
[0052] It is preferred that a signal line used as a con- 
nected driving signal line be a signal lino through which 55 
a signal can be sent before the identification of a head, 
so as not to drive the head by a head identilication sig- 
nal, and also be a tine which does not reduce reliability 
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evan If the electrical characteristics of tho line, such as 
a capacitance, change due to a pattern anangement. 

Second embodiment 

[0053] Rg. 7 is a logic diagram which differs from that 
shown in Fig. 4 in that the output of tho decoding circuit 
is connected to the identification terrnlnal 14. With this 
connection^ the states of the fourth power of 2 plus 2 (a 
total of IB) can be identified although only the BEO ter- 
minal 10 to the BE3 tenninal 1S are used as signal ter- 
minals In the same way as in the first embodiment. Sig- 
nals are output from the f our temilnals, the BEO terminal 
11 totheBE3 terminal 13, at the same lime, and a signal 
level is changed sequentially a1 each temninal to send . 
16 types of signals. In the present embodiment, since n 
driving terminals are connected to the Identification ter- 
minal through the decoding circuit In the head, when a 
signal is sent through one or more driving tenminals al 
the sama time, the terminal thtiough which a signal is 
sent Is sequentially changed, and the signal Is read each 
time, the types of the n-th power of 2 plus 2 can be Iden- 
tiOed with a eaae in which a line is gi^unded and a case 
in which Q line is pulled up and notconnected being add- 
ed, 

[0054] The Identification infonnallon Input terminal of 
the body may be pulled down, in£tead>,of pulled up. in 
this case, the Identification terminal i& connected to the 
power supply, not to the ground line. . .,-:er 

Third pmbodlment- y .^i... 

[0055] in the above enribodiments, one identification t^.v' 
terminal is used. A plurality of identification terminals 
may be used. 

[0056] If two Identification temiinals ana used In the 
flnsT embodiment, since six types can be identified by 
one identification terminal. 36 types (six multiplied by 
six) can be identified. 

Fourth emtK)dimenl 

[0057] Fig. d shows an equivalent circuit of a main 
section on an element base member according to the 
present invention. 

[0058] In thJs embodiment. 12B heating (heat gener- 
ating) elements (seg1 Lo seg12a) seivfng as recording 
Clements are independenliy driven. The 128 heating el- 
emonts have a matrix structure of 16 by 6, and eight 
elements are driven at the same time. Data is inpui to a 
shift register In units of eight bits. When BEO, BE1 . BE2, 
and BE3 signals are input to a decoder as input signals, 
signals are output through 16 output signal lines. The 
output signal data specifies the nozzle to be driven. 
When an EN signal Is low and a GO signal is low. heating 
elements are actusliy driven. With these signals, the 
Time in wtiich a current flows Into heating elements is 
controlled. 
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[0059] As disclosed In Japanese Patent AppllCRtion 
No. 8-202077, a rneasuroment olement and a driving- 
chBractori^tic dQteciting element which are foimed ai the 
same time as when the heating elements are fomned are 
provided for one monitor terminal on the element base 
member, and i/sed as en identification circuit for idenll- 
fying the type of the head in th© present ennbodimenl. 
The Identification circuit Is connected to one of the 16 
output signals fonned by decoding the BEG, BEl , BE2. 
and BE3 signals. According to which signal is connecled 
among the 1 6 signals, 1 6 types can be Identified. 
[0060] When the recording head la mounted on a 
printing apparatus, the printing apparatus sequentraiiy 
sands signals through tho BEO, BEl , BE2, and BE3 
fines to measure the resistance of the measurement el- 
ement terminal, a low resistance roads only when a cer- 
tain signal Is sent among the BED, BEl. and BE3 
signals. The printing apparatus can obtain the charac- 
ierislics of the measuremenl element and the driving- 
characteristic detecting element by calculating the high 
resistance and the low resistance. According to which 
signal causes the low resistance , namely, when the driv- 
ing-characteristic detecting element is turned on, 16 
types can be identified. Fig. 9 is a flowchart for this iden- 
tification. Even ff it iai<es about 100 iie to measure the 
resistance of the monitor temiinai, since the number of 
measuremants required for identification is just 1 6, the 
identification can be finished within 2 ms. 
[0061] The abcvQ signals, sent from the printing ap- 
paratus to the recording head, are used for ilme-dl\/islon 
driving and not for driving heating elements. Therefore, 
an Inappropriate driving signal is not given and a record- 
ing-head problem is not caused. 
[0062] I nstead of th e signals obtained by decoding th e 
BED, BEl , BE2, and BE3 signals, one of the BEO, BE1 , 
SE2, and 6E3 may be connected to the driving-charac- 
teristic detecting element. In this case, among the 16 
combinations of signals seni through the BEO, BE1. 
BE2, and BE3, eight combinations which turn the ele- 
ment on are used for identification. When this method 
is used together with the above method. 20 types can 
be identified. 

[QQ63J In the present embodlmem. the measurement 
element lor detecting the characteristics of a heating el- 
ement and the driving-characteristic detecting oiomont 
for detecting driving characteristics are used as the 
Identification circuit, it is a metier o| course that only a 
signal lead ternilnai may be connected to one of the 1 6 
output signals, apart from the circuit fomied of both el- 
ements for detecting the characteristics. 
[0064] In the present embodiment, a new circuit is not 
required for the identification function, and a number of 
recording haads can be idontifiad jusl by changing the 
patterns on the ojomenr base member inside the record- 
ing head. EspoclBliy when the circuit inside the record- 
ing head is integrated into a chip* a number of recording 
heads can be Identlfiably manufactured just by changing 
a pattern ma5i< used in an IC manufacturing process. 



, Fifth embodiment 

[0065] The fifth embodiment uses a circuit similar to 
that shown in the first embodiment. According to the four 
s bits input of BEO. BE1 , BE2. and BE3 signals, any com- 
binations thereof are assigned to turning on and off of a 
driving-characteristic detecting element to generate a 
number of combinations, and thereby a number of types 
are allowed to be identified. 

10 £0056] As shown in Fig. 10, an four-bit input corre- 
sponds lo 16 Input signals. V^hen tuming on and off of 
a driving-characteristic detecting element aro deter- 
mined according to the input signals, the 1 6ih power of 
2, namely, 65536, of combinations can be generated. If 

^5 the two states, ON and OFF, of alt signals are used for 
Identification, the conditions of a measurement element 
and tho driving-characteristic detecting element cannot 
be measured. Therefore, it Is impossible to use the two 
slates of all the signals, but oiheraliuailons are possible, 

^0 which allow 65534 reconding heads to be identified, if 
the conditions of the measurement element and tho driv- 
ing-characteristic delecting element need not be meas- 
ured, the two states required for those measurements 
can be used for other purposes. 

55 [0067] A circuit for determining the on and off states 
of a driving^characteristlc delecting aiamenr according 
to 1 6 inputs can be easily implemented tsy tho use of a 
ROM, as shown in Fig. 10. A special logic circuit m^y 
be provided for each recording head. A signal can be 

3P ia|<en out from the Inside circuit of a decoder. 

[0068] As compared with the first embodiment, the 
present embodiment requires an extra dreult, but a very 
large number of heads can ba identified without increas- 
ing e>ctemal lemfiJnals. The monitor temilnal is meas- 

35 ured the same number of times as In the first embodi- 
ment, so it does not talcs more time for identification. 

Sixth embodiment 

40 [0069] In the second embodiment, the four BE signals 
are used for dividing the heating elements into 16 
blocks. Other division numbers may be used. For exam- 
ple, if The heating elements are divided Into eight groups, 
three BE signals aro required. Eight types can be Iden- 

45 tided In the method shown In the first emtJodlmenl, and 
254 types can be identified in the method shown In the 
second embodlmem. 

[0070] In a unit compatible with a recording head, 
such as a scanner which can be mounted on a carriage 

5P of a printing apparatus, when a monitor terminal, a BE 
terminal or the corresponding tcnDlnQl tharoto, q power 
supply terminal for driving a logic circuit, and a ground 
terminal are set common. Che other terminals can be set 
in any way. 

55 [0071] As an identification terminal, the monitor termi* 
na| for monitoring The measurement element used for 
detecting lha characteristics of a heating elenr^nt and 
the driving-characteristic deieciing element used for de- 
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tecting tho charactoristics of a tmnsistor is.,U9ed in the 
above embodiments. A terminal may be fonned inde- 
pendently. 

[0072] Fig. 11 is a perspective view ol an ink-jei re- 
cording apparatus on which an ink-Jet recording haad 
configured a& described above Is mounted. This Ink-Jet 
rocordlng apparatus tJRA has a lead scraw 2040 which 
rotates correspondingly lo tho fonvard and reverse ro- 
tation of a driving moior 2010 through driving-force 
transmission gears 2020 and 2030. A carriage liC on 
which an Ink-jei cartridge IJC in which an ink-joi record- 
ing haad and an inic tanic are Integraled is placed Is sup- 
ported by a carriage shaft 2050 and the lead 3crow 
2040, has a pin (not shown) which is angagod with a 
helical groove 2041 of the lead screw 2D40, and recip- 
rocates in the directions indicated by arrows "a" and "b" 
correspondingly to tha rotation of the lead screw 2040. 
A paper holding plate 206O presses against a platan roll- 
er 2070 which consLUulos transfer means for transfer- 
ring a recording modium. paper P. along the carriage 
movement directions- Optocouplers 2080 and 2090 op- 
oratos as home-position detecting means for detecting 
a lever 21 00 provided for the carriage HQ in this ares to 
chango the rotailon direction of the motor 2010. A cap 
member 211 0 covorc tha whole surface of the recording 
l^ead and is supported by a supporting membar 2120. 
Absorbing means 2130 absorbs the recording head for 
reoovary through an opening in the cap member. A 
cfoaning blade 2140 for cleaning an end face of the re- 
cording head is provided for a member 2150 which can 
move beck and forth. The membar 2160 Is supported 
by a body supporting plate 21 BO. The blade 2140 is not 
limited to that shown in Fig. 1 and a known cleaning 
blade can be also used In the present invention. A lever 
2170 for recovering the alasorption moves correspond- 
ingly to tho movement of a cam 21 80 engaged with the 
carriage HO. With this, the driving force of the driving 
motor 201 0 is controlled by known transmission means 
such as clutch switching. 

[0073] The above capping, cleaning, and absorption 
recovery are performed at the corresponding positions 
by the lead screw 2040 when the carriage HC comes to 
the home position area. If these operations are set to be 
perfomied at a known liming, no problem occurs. 
[0074] In the above embodiments, the recording head 
Is taken as an example. For a unit compattola with a re- 
cording head, such as a scanner head, a different signal 
needs to be generated at a terminal used for Identifying 
the unit, correspondingly to the signal terminals for the 
recording head. 

[0075] An identification terminal not necessarily 
sorves as a special tGrminal for Identification. A terminal 
for monitoring the characleristlce ol a heating olement 
provided for each nozzle and the characteristics of a 
transistor used for driving each nozzle may be used as 
an identification terminal. 

[0076] When the method In which a single terminal is 
used for monitoring the characteristics of a heating ele- 
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men! and the characteristics of a transistor used to r driv- 
ing the heating element Is applied to the present inven- 
tion, a very large number of recording heads or compat- 
ible heads can be Identified without Increasing termi- 
nals. The specification also includes the following claus- 
es numbered 1 to 13: 

Clause 1. A recording head for recording with the 
use of a plurality of recording elements, comprising: 

decoding means for receiving a signal from the 
outside of said reconding head, for outputting a 
larger number of signals than the number of the 
received signal according to the received sig* 
nal, and tor driving the plurality of recording el- 
ements according to the output signals; and 
a circu It for identifying The type of said recording 
head, 

wherein said circuit for Identifying the type of 
said recording head is connected to any of the out- 
put signal lines of said decoding means. 

ClausQ 2. A recording hoad according-to cJausc 1 
wherein tha plurality of recording elements 

are divided into a pluraPty of blocks, and 

said decoding means selacts^any of the plu- 

ralily of blocks. 

Clause 3. A recording head according to clause 1 
wherein the plurality of recording elements, said de- 
coding means, and said circuit tor Identifying the 
type of the recording head are mad^-on the same 
element base member. 

Clause 4. A recording head according to one of 
clauses 1 to 3 

wherein the plurality of recording elements 
generate heat tor recording. 

* 

Clause 5. A recording hoad according to clause 4 
further comprising a discharge outlet for discharg- 
ing ink and a path mechanically connected to said 
discharge outlet, for each recording element. 

Clause 6. A recording head according \o clause 4 
wherein an elemeni for idenuTying the characleris- 
lics of the plurality of recording elements serves as 
said circuit for identifying the type of said recording 
head. 

Clause 7. An apparatus which can dotachably 
mount a recording head and drive tho recording 
head, comprising: 

decoding means for receiving a signal from the 
outside of the recording head, for outpuning a 
larger number of signals than the number of the 
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received signal according 1o The received sip- 
na!, and for driving a plurality of recording ele- 
ments accordinci to The output signals; 
ttiQ recording head connected 1o any of (he out- 
pui sltunal lines of said decoding means; and 
driving-signal supplying nneans for sending a 
driving signaf to safd recording head. 

Clause 8. A nscording apparatus according to 
clause 7 

wherein the plurality of recording Qlcmcnts 
aro divided into a plurality of blocks, and 

said decoding nieans selects any of the plu- 
rality o| biocke, 

Clause 9. A recording apparatus according to 
clause 7 

wherein the pmramy oi recording olements in 

said 

recording head, said decoding means, and a circuit 
for identifying the typo of said recording head aro 
made on the same element base membon 

Clause 1 0. A recording apparatus according to one 
of clauses 7 to 9 

wherein the plurality of recording elements 
generate heat for recording. 

Clause 11. A recording apparatus according to 
clause 7 

wherein said recording head is provided wrth a dis- 
charge puUel for discharging ink and a path me- 
chanically connected to said discharge outletr for 
each recording element. 

Clause 12. A recording apparatus according to 
clause 7 

wherein an element for identifying the characteris- 
tics of the plurality of recording elements serves as 
a circuit for Identifying the type of said recording 
hegd. 

Clause 13. A recording-head identification method 
for Identifying a recording head, 

wherein decoding means Is provided, for re- 
ceiving a signal from the outside of the recording 
head, for outputling a larger number or signals IhBn 
the number of the received signal according to the 
rocQjvod signal, end for driving a plurality of record- 
ing elements according to the output slgrieis; 

a signal Input to said decoding means any of 
whose output signai lines is connoctod to a circuit 
for idantilying the type of ttia recording hoad is 
changed; and 

the output signal corresponding to the input 
signal, obtained from the circuit for identifying the 
Type of The recording head Is detected to identify the 
type of tho recording head. 
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Claims 

1. A head detachably mounted on an apparatus and 
driven, comprising: 

a driving signal line having a driving terminal for 
receiving a driving signal of said head from the 
apparatus: and 
a head identification terminal, 

wherein said driving signal line Is elEctrically 
connected to said head identification terminal. 

2. A head according to Claim 1 . further comprising a 
plurality ol recording elements for recording accord- 
ing to a signal sent through said driving signal line. 

A head according to Claim 2. wherein said plurality 
of recording eiemenls generate heat according to 
the signai. 

4. A head according to Claim 1 . wherein said head 
identification tormina I and said driving terminal are 
connected with a pattern on e printed circuit board. 

5. A hoad according to Claim 1 , further comprising a 
decoding circuit, 

wherein two or more head driving signal lines 
are connected to said decoding circuit and 

the output lines of the decoding circuit are 
electrically connected to said identification terminal. 

fi. An apparatus which can detachabiy mount a head 
and drive the head, comprising; 



3. 



3S 



a head provided with a driving signal lino having 
a driving terminal for receiving a driving signal 
of said head from said apparatus and a head 
identification terminal electrically connected to 
40 the driving signal trne; and 

driving-signal supplying means for sending a 
driving signal to the driving lermlnal. 

7. An apparatus according to Claim 6, wherein said 
head has a piuraltty of recording elements for re- 
cording according lo a signal sent through the driv- 
ing signal line. 



so 



S3 



B. An apparatus according to Claim 7. whorein the plu- 
rality of recording elements generate heat accord- 
ing to the signal. 

9. An apparatus according to Claim 6, wheroin tho 
head Identification terminal end the driving terminal 
are connected with a pattern on a printed circuit 
board. 

10. An apparatus according to Claim 6, 
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wh&rein said head Includes a decoding circuit, 

two or more head driving signet lines are con- 
nected to the decoding circuit, and 

the output iines of the decoding circuit aro 
eiectricaily connected to the tdentiHcation lorminal. s 

11. A head identification method for identifying a head 
which inciudes an identification tennlnal and a driv- 
ing signal line having a driving terminal for receiving 

a driving signal of the head from an apparatus, 10 

wherein a signal Is sanl to the driving lemiinal 
of th9 hoad; and 

the head is identified according to the signal 
read from the idontificalion terminal. 

15 

12, A method for giving identification information to. a 
head, comprising the step 0I: 

culling al least a part of a plurality of patterns 
used for connecting in a head an identification ^ 
temilnat to a driving signal line having a driving 
temilnal for receiving a driving signal of the 
head from an epparatus. 
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